This paper is concerned about the dynamic behavior for the following high order nonlinear difference equation 
Introduction
Our aim in this paper is to study the dynamical behavior of the following equation where the initial data {x −l , x −l+1 , . . . , x −1 } ∈ R l + and 1 ≤ k ≤ m ≤ l.. The study of properties of similar difference equations has been an area of intense interest in recent years [1] [2] [3] . There have been a lot of work concerning the behavior of the solution. In particular, Çinar [4] studied the properties of positive solution to x n+1 = x n−1 1 + x n x n− 1 , n = 0, 1, . . .
Yang et al. [5] investigated the qualitative behavior of the recursive sequence x n+1 = ax n−1 + bx n−2 c + dx n−1 x n−2 , n = 0, 1, . . . ,
Li et al. [6] studied the global asymptotic of the following nonlinear difference equation x n+1 = x n−1 x n−2 x n−3 + x n−1 + x n−2 + x n−3 + a 1 + x n−1 x n−2 + x n−1 x n−3 + x n−2 x n−3 + a , n = 0, 1, . . . ,
with a ≥ 0. For more similar work, one can refer to [7] [8] [9] and references therein. Investigation of the equation (1.1) is motivated by the above studies. However, due to the special nonlinear relation, the methods mentioned in the references [4, 5, 7] do not always work for the equation (1.1). In fact, equation (1.1) has lost the perfect symmetry. To this end, we introduce a simple transformed sequence to construct a contraction to prove the convergence of solutions, and apply this way solving a class of general equation.
The rest of this paper proceeds as follows. In Sect. 2, we introduce some definitions and preliminary lemmas. Section 3 contains the main results and their proofs. In Sect. 4, we prove the stability for generalized rational difference equations and present our conjectures for similar equations.
Preliminaries
In this section, we introduce some basic but important preliminary lemmas and notation. For any x i ℝ + , we define a new sequence as x * i = max{x i , 1/x i }. With the help of the transformed sequence {x * i }, we can deduce the following conclusion. Lemma 1. Suppose the function f is defined by
then f is decreasing in x and z if and only if y > 1 and increasing in x and z if and only if y < 1. Similarly, f is decreasing in y if and only if x + z > 1, conversely, it is increasing in y.
Proof. This conclusion follows directly from the fact Since x and z is symmetrical, then the proposition is obvious. □ Moreover, we can also prove the following contraction lemma which is useful in showing convergence of solutions in the transformed space mentioned in first paragraph of this section.
Lemma 2. Suppose x n satisfying the equation (1.1), for any n ≥ l and
Proof. Noticed that
and hence from (1.1), x n ≤ 1 whenever x n -m -1 and x n-k + x n-l -1 are of the same signs, otherwise, x n ≥ 1. Let x n-k = u, x n-m = v, x n-l = w. The RHS of (2.4) is obvious. Next we prove the LHS part. Indeed we have eight cases to consider. when (1 -v)(u + w -1) ≥ 0, then
.
. Here, by lemma 1, note that v* ≥ 1, we have
Here, since v* ≥ 1, w* ≥ 1, we have
Here,
Oppositely, if (1 -v)(u + w -1) ≤ 0, from the definition of x*, it is obvious that
. By definition of x * n , Lemma 1 and the fact v* ≥ 1, we have
. Here, we have
. Similarly, we have
. By the same way, we have
Inequalities (2.6)-(2.13) suggest our claim. □ Remark. In fact, by Lemma 1 and in view of u* ≥ 1 and w* ≥ 1, the result x * n ≤ u * , x * n ≤ w * can also be derived from the argument for front eight different cases. Now let X n = max n−l≤i≤n−1 {x * i } for all n ≥ l. By Lemma 2, we can deduce the following consequence.
Lemma 3. The sequence {X i } is monotonically non-increasing in i which is much greater than l.
Since X i ≥ 1 for i ≥ l, Lemma 3 implies that as i tends to infinity, the sequence {X i } convergence to some limit, denote X, where X ≥ 1.
Convergence of solutions
In what follows, we state and prove our main result in the sequence space. Proof. Note that it suffices to show that the transformed sequence {x * i } converges to 1. By the definition of X i , the values of X i are taken on by entries in the sequence {x * i }, and as well, by Lemma 2, {x * i } ∈ [1, X i ] for i ≥ m. Suppose X > 1, then for any ε (0, X), we can find an N such that {x * N } ∈ [X, X + ε], and for i ≥ N -l, {x * i } ∈ [1, X + ε]. Next we consider the eight possible cases again, and show that X = 1. From the definitions of x * i , X i and X, the result follows.
. Here, by lemma 1, we have
Hence
The argument is identical to that in Case (1) .
(3:4)
From this, we have
Namely,
which also implies
We have 
(3:12)
By the same argument with Case(6), we have
(3:13)
Collecting all above inequalities which imply X = 1 since ε > 0 is arbitrary, we complete the proof. □
Generalization
As mentioned above, the global asymptotic stability of positive solutions to the various equation listed above suggests that the same potentially holds for similar rational equations. We can deduce the following natural generalization of (1.1) and (1.4).
Corollary. Let s N + and Z s denote the set Z s = {1, 2,..., s}. Suppose that {x i } satisfies the form
with initial value x -k , x -k+1 ,..., x -1 ℝ + , here k = max 1≤i≤s {k i } . Then the sequence {x i } converges to the unique equilibrium 1.
Remark. If we consider the equation which is added a constant a onto numerator and denominator of (4.1), the result is still viable. Indeed this corollary covers the results in [6] .
Moreover, consulting the results of article [6, 7, 10] , by the similar way to Lemma 2, we have the following generalization. with the corresponding positive initial data has a unique positive equilibriumx = 1, and every solution of (4.2) converges to this point.
Proof. Let {x n } ∞ n=−p be a solution sequence of equation (4.2) with initial data x -p , x -p+1 , x 0 ℝ + , where p = max{k r , m s , l t }. By the definition of x * n , From the equation (4.2), the arguments in Lemma 2 and the hypothesis, it follows that for any n ≥ 0, 
